Introduction
Upon nutrient depletion, Dictyostelium discoideum amoeba cease growth and a rapid developmental program is intiated which culminates in the formation of a fruiting body. Its first stage consists of the aggregation on -lOS individual amoeba to form a multicellular mound. This aggregation is regulated by cyclic AMP. The cAMP signal is detected by surface receptors and is transduced by G proteins to effector enzymes, e.g. adenylyl cyclase. The released cAMP in turn, can activate receptors on the same or on adjacent cells, thus relaying the signal (for review see 3, 4) . The trimeric G protein linked signal transduction system in the cellular slime mold Ditcyostelium is highly homologous to that used by higher eukaryotes and may serve as a model system (for review see 4,11).
In vegetatively growing Dictyostelium amoeba, folate is an essential vitamin. Secreted by bacteria, it serves as a chemoattractant and acts as a food-seeking device (8) . A deaminase that uses folic acid as well as pterin as substrate occurs as extracellular and membrane bound forms and may serve to steepen the gradient for chemotaxis (12) . Fluorescent substances in the culture medium were classified with pteridines and lumazines and were considered as folate decomposition products (10) . The identification of dictyopterin (D-threo-l,2-dihydroxypropyl)-pterin, a new isomer of (L-erythro-I,2- § Author to whom correspondence should be addressed. dihydroxypropyl)-pterin (L-biopterin) (7) suggested that as in higher eukaryotes a de novo pteridine synthesis starts from GTP also in Dictyostelium. In this study we analyzed the regulation of GTP cyclohydrolase I (GTP-CH) activity and of tetrahydrodictyopterin (DH4) levels during cAMP directed aggregation of Dictyostelium discoideum.
Materials and Methods.
Growth of the vegetative cells and induction of morphogenesis was performed as described in (9) . Preparation of membranes and G protein activation was done according to (2) . The activity of GTP-CH was determined after iodine oxidation of the reaction product to neopterin phosphates. They were directly analyzed by ion-pair HPLC as well as after treatment with phosphatase by reverse-phase HPLC. DH4, DH2 and dictyopterin respectively, were determined after acidic/alkaline iodine oxidation by reverse-phase HPLC. The methods are outlined in more detail in (13) . RNA isolation and Northern blot analysis of GTP-CH mRNA are described in (6) . cDNA probes specific for Dictyostelium GTP-CH were obtained by RT-PCR using primers from the highly conserved region (6).
Results and Discussion into non-fluorescent products. This indictaes that DH. is bound to protein in the culture medium and that it exists in the tetrahydro form. Inhibition of GTP-CH activity strongly reduces the release of DH. (Figure lA ) and points to a de novo synthesis from GTP. The decline of DH. levels in the medium after a period of 4h -5h can be explained by a marked increase of pterin deaminase activity during the aggregation phase (1).
The specific activities of GTP-CH in the membrane fraction of Dictyostelium cells were followed during the aggregation phase ( Figure IB) . They closely correspond to the kinetics of DH. levels in the membrane fraction (data not shown) and to the accumulation of DH. in the medium.
Nothern blot analysis of mRNA levels specific for Dictyostelium GTP-CH demonstrate that they steeply decline upon onset of morphogenesis. After 2h only 10% of expression at 10 are left, staying further at the same low level. The enzyme remains active in the plasma fraction for 6-7h (spec. activity 50-65 pmol mg-1min-1 ). Then it decreases to levels averaging 15 pmol mg-1min-1 after IOh. The DH. concentrations in the plasma fraction correlate with this decline. They decrease from 450 pmol mg-1 at 4 to 80 pmol mg-1 after 10h. The activities of 6-pyruvoyl-H.pterin synthase and of sepiapterin reductase remain unchanged (data not shown). The epimerisation reaction which results in the D-threo instead of the L-erythro isomer, was not addressed in this study. The data show that the steady state mRNA levels specific for GTP-CH immediately decrease after onset of morphogenesis. The discrepancy between mRNA levels and specific activity of GTP-CH during onset of morphogenesis points to a post-translational regulation of the membrane associated enzyme fraction.
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The non-hydrolysable GTP analogue GTP-yS activates the G-proteins and subsequently leads to activation of target enzymes (5). Figure 2 demonstrates that GTP loading of G protein causes increased activity of membrane associated GTP-CH . Also GTP-yS which is produced from ATP-yS by receptor stimulated nucleoside diphosphate kinase (2) enhances the activity of GTP-CH (Figure 2) .
From the data presented above it is to conclude that the transient activation of DH. synthesis during cAMP controlled aggregation of Dictyostelium is not caused by enhanced expression of the enzyme but rather is due to a post-translational activation of membrane associated GTP-CH. This activation appears to be tied into the G protein-linked signaling pathway. The immediate mechanisms and the location of GTP-CH upregulation remain to be defined.
